Evolution of Brachyury proteins: identification of a novel regulatory domain conserved within Bilateria.
Orthologues of Brachyury, a subfamily of T-box transcription factors, specify distinct cell types in different metazoan phyla, suggesting that the function of these genes has changed through the course of evolution. To investigate this evolutionary process, we have compared the activities of Brachyury orthologues from all major phyla in a single cellular context, the pluripotent Xenopus laevis animal cap. In this assay, an ancestral function is revealed: most orthologues, including the Hydra protein, mimic the action of endogenous Xenopus Brachyury, in that they induce mesoderm but not endoderm. Orthologues from Drosophila and ascidians, however, display an additional derived property, represented in our assay by the induction of endoderm. Misexpression of chimeric versions of Brachyury reveals that the C-terminal half of the protein is important for the strength of the induced response but not for its specificity. In contrast, amino acids located within the T-domain and in a short N-terminal peptide are involved in restricting the activity of Brachyury proteins to induction of mesoderm and not endoderm. Possession of this N-terminal motif is correlated with early circumblastoporal expression of Brachyury orthologues. We propose that restriction of Brachyury activity by this motif plays a conserved role in the control of Bilaterian gastrulation.